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IMPRINTING APPARATUS tion on the support portion , a driving unit disposed on the 
support portion , to laterally move the guide portion in the 

CROSS - REFERENCE TO RELATED single direction , a controller controlling the driving unit , and 
APPLICATION at least one load roller rotatably supported on the guide 

portion while contacting the pressure roller on an upper 
Korean Patent Application No. 10-2017-0128512 , filed on portion of the pressure roller to press the pressure roller by 

Oct. 2 , 2017 , in the Korean Intellectual Property Office , and force exerted by a load of the at least one load roller , and 
entitled : “ Imprinting Apparatus , ” is incorporated by refer- changing pressing force applied to the imprint mold by the 
ence herein in its entirety . pressure roller , while moving along a surface of the pressure 

10 roller as the guide portion is moved laterally in response to 
BACKGROUND a driving signal of the controller . 

5 

1. Field BRIEF DESCRIPTION OF THE DRAWINGS 

The present disclosure relates to an imprinting apparatus . 15 Features will become apparent to those of ordinary skill in 
the art by describing in detail exemplary embodiments with 

2. Description of the Related Art reference to the attached drawings , in which : 
FIG . 1 illustrates a schematic cross - sectional view of an 

As the size of display devices is increased , it has become imprinting apparatus according to an example embodiment 
important for large - area fine patterns on substrates to have 20 of the present disclosure ; 
uniform quality . A nanoimprint lithography method is used FIG . 2 illustrates a plan view of the imprinting apparatus 
in a process of forming such large - area fine patterns . In the of FIG . 1 when viewed in an ‘ l ' direction ; 
nanoimprint lithography method , after a photocurable resin FIG . 3 illustrates a view of a variable pressing process by 
is coated on a substrate , ultraviolet light is irradiated thereo- a load roller of the imprinting apparatus of FIG . 1 ; 
nto , while a stamp having a concavo - convex pattern corre- 25 FIG . 4 illustrates a view of a variable width of the load 
sponding to a fine pattern is pressed on the photocurable roller of FIG . 3 ; 
resin to cure the photocurable resin . Then , the stamp is FIG . 5 illustrates a view of a pressing force of the 
separated therefrom to form fine patterns . imprinting apparatus of FIG . 1 ; 

FIG . 6 illustrates a diagram of a correlation between an 
SUMMARY 30 included angle between a load roller and a pressure roller , 

and a pressing force ; 
According to an aspect of the present disclosure , an FIG . 7 illustrates an example in which a pressure cylinder 

imprinting apparatus includes a first frame , a pressure roller is added to a load roller ; and 
rotatably supported on a first end of the first frame , a second FIG . 8 illustrates a modified example of the imprinting 
frame including a support portion coupled to a second end 35 apparatus of FIG . 1 . 
of the first frame , and at least one guide portion coupled to 
the support portion to be laterally movable , and at least one DETAILED DESCRIPTION 
load roller supported by the at least one guide portion , the at 
least one load roller being movable in a vertical direction Hereinafter , various embodiments of the present disclo 
while being rotatable and contacting a surface of the pres- 40 sure will be described with reference to the accompanying 
sure roller on an upper portion of the pressure roller accord- drawings . 
ing to a lateral movement of the guide portion , the at least FIG . 1 is a schematic cross - sectional view of an imprint 
one load roller to press the pressure roller by force exerted ing apparatus according to an example embodiment , while 
by a load of the at least one load roller . FIG . 2 is a plan view of the imprinting apparatus of FIG . 1 

According to an aspect of the present disclosure , an 45 when viewed in an “ l ' direction ( from the bottom of the 
imprinting apparatus includes a first frame disposed above imprinting apparatus ) . FIG . 3 is a view of a varying pressure 
an imprint mold , to move in a single direction along the pressing process of a load roller of the imprinting apparatus 
imprint mold , a pressure roller rotatably supported on the of FIG . 1 , and FIG . 4 is a view of a variable width of the load 
first frame to press the imprint mold as the first frame moves , roller of FIG . 3 . 
a second frame coupled to the first frame , to be laterally 50 Referring to FIG . 1 , in an imprinting apparatus 1 accord 
movable , and at least one load roller rotatably supported by ing to an example embodiment , an imprint mold 600 may be 
the second frame while contacting the pressure roller on an sequentially pressure - pressed from one side of a glass sub 
upper portion of the pressure roller to press the pressure strate 710 to another side thereof , to be attached thereto . 
roller by force exerted by a load of the at least one load When the glass substrate 710 is coated with an imprint 
roller , having a central shaft disposed to deviate from a 55 material 720 on an upper surface thereof , a concavo - convex 
central shaft of the pressure roller in a direction perpendicu- pattern 621 of the imprint mold 600 may be transferred to 
lar to the single direction , and moving while being in contact the imprint material 720 upon pressure - pressing of the 
with a surface of the pressure roller according to a lateral imprint mold 600 with the concavo - convex pattern 621 onto 
movement of the second frame . the upper surface of the glass substrate 710 with the imprint 

According to an aspect of the present disclosure , an 60 material 720. In an example embodiment , the imprint mold 
imprinting apparatus includes a first frame disposed above 600 may be a flexible substrate formed by attaching a stamp 
an imprint mold , to move in a single direction along the 620 having the concavo - convex pattern 621 to an elastic 
imprint mold , a pressure roller rotatably supported on the tape 610 , and the imprint material 720 may be an ink in 
first frame to press the imprint mold as the first frame moves , which a photocurable resin is diluted in a diluted solution . 
a second frame including a support portion coupled to the 65 In detail , as illustrated in FIG . 1 , the imprinting apparatus 
first frame , and at least one guide portion coupled to the 1 may include a first frame 110 , a second frame 120 , a 
support portion , to be laterally movable in the single direc- pressure roller 200 , a load roller 300 , a driving unit 400 , and 
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a controller 500 controlling the driving unit 400. The first imprint mold 600. The pressure roller 200 may contact or 
frame 110 and the second frame 120 may be coupled to ends may be separated from the imprint mold 600 , as the first 
of the pressure roller 200 and the load roller 300 , respec- frame 110 is moved upwardly and downwardly by a pressure 
tively . The first and second frames 110 and 120 with the roller driver 410 to be described later . 
corresponding pressure roller 200 and load roller 300 may 5 Referring back to FIG . 1 , the load roller 300 may apply 
be positioned above the glass substrate 710 and the imprint additional pressing force , exerted by a load of the load roller mold 600 , so the pressure roller 200 may pressure - press the 300 , to the pressure roller 200. For example , the load roller imprint mold 600 to the glass substrate 710 . 300 may include first and second load rollers 310 and 320 In further detail , as illustrated in FIG . 1 , the first frame 110 attached to the first and second guide portions 122a and may be a structure supporting the pressure roller 200. The 10 122b , respectively . Each of the first and second load rollers first frame 100 may be disposed above the imprint mold 600 310 and 320 may contact the pressure roller 200 to apply to move in a single direction A. e.g. , in a horizontal direction additional pressing force thereto . In detail , a central shaft C2 along the x - axis direction , along the imprint mold 600 , and and a central shaft C3 of the first and second load rollers 310 may be provided with the pressure roller 200 rotatably supported , e.g. , coupled , on one side thereof . For example , 15 and 320 , respectively , may be supported on the first guide 
referring to FIG . 1 , the first frame 100 with the pressure portion 122a and the second guide portion 122b , respec 
roller 200 at the end thereof may move along the imprint tively . For example , the central shafts C2 and C3 of first and 
mold 600 along the A direction , while the pressure roller 200 second load rollers 310 and 320 may be rotatably attached 
rotates and contacts the imprint mold 600 , so the imprint to respective ends of the first and second guide portions 122a 
mold 600 is pressed onto the glass substrate 710 while the 20 and 122b , to be vertically movable and be rotatable . 
first frame 100 with the pressure roller 200 moves there- As illustrated in FIG . 2 , the load roller 300 may have an 
above . elongated cylindrical shape along the z - axis direction . i.e. , 

The second frame 120 may be a structure supporting the similar to the shape of the pressure roller 200 , and may only 
load roller 300 , and may be coupled to the first frame 110 to be formed of a metal material having durability , e.g. , stain 
be movable in a vertical direction . The second frame 120 25 less steel , without any coating on a surface thereof . For 
may include a support portion 121 , e.g. , a linear structure example , the surface of the load roller 300 may be formed 
along the x - axis direction , coupled to the first frame 110 to of a material different from that of the surface of the pressure 
be vertically movable , and to one or more guide portions roller 200 . 
122a and 122b , e.g. , linear structures along the y - axis Referring back to FIG . 1 , the load roller 300 may provide 
direction , coupled to the support portion 121 to be movable 30 a pressing force while being in contact with an upper portion 
in a horizontal direction along the support portion 121. For of the pressure roller 200. For example , the load roller 300 
example , referring to FIG . 1 , the support portion 121 may be may contact the pressure roller 200 to rotate as the first guide 
moveable in the vertical dire ion , e.g. , along the y - axis portion 122a and the second guide portion 122b are moved 
direction , to move the first frame 100 vertically , while the laterally , e.g. , in the x - axis direction , so a position of contact 
guide portions 122a and 122b may be at , e.g. , opposite , ends 35 of the load roller 300 with the pressure roller 200 may be 
of the support portion 121 to move horizontally along the varied . While in FIG . 1 the load roller 300 includes the first 
support portion 121. In an example embodiment , a case in and second load rollers 310 and 320 , embodiments are not 
which the first guide portion 122a and the second guide limited thereto . 
portion 122b are included will be described below as an In detail , the first load roller 310 and the second load roller 
example . The first guide portion 122a and the second guide 40 320 may be supported by the first guide portion 122a and the 
portion 122b may be disposed on both sides of the first frame second guide portion 122b , as described previously . As the 
110 in parallel with each other . first and second guide portions 122a and 122b move later 

The pressure roller 200 may be provided , in such a ally along the support portion 121 , the first load roller 310 
manner that a central shaft C1 thereof is rotatably supported and the second load roller 320 may contact the pressure 
on the first frame 110 , e.g. , the central shaft C1 of the 45 roller 200 , and thus , may simultaneously perform vertical 
pressure roller 200 may be rotatably attached to an end of the movements and rotary motion . However , the vertical move 
first frame 110. Thus , the pressure roller 200 may rotate ments of the first and second load rollers 310 and 320 are not 
while pressing the imprint mold 600 by a load thereof , as the limited to being performed by the first and second guide 
first frame 110 moves . For example , while the first frame 110 portions 122a and 122b . For example , in an example 
moves in the direction A , the pressure roller 200 may rotate 50 embodiment , groove portions to which the central shaft C2 
while pressing the imprint mold 600 by the load thereof . In of the second load roller 310 and the central shaft C3 of the 
addition , an upper portion of the pressure roller 200 may be second load roller 320 are coupled may be formed in the first 
disposed to be in contact with the load roller 300 , to apply guide portion 122a and the guide portion 122b , respectively , 
pressing force , provided by the load of the load roller 300 , e.g. , grooves may be formed in the first and second guide 
to the imprint mold 600. In other words , the load roller 300 55 portions 122a and 122b where the double - headed arrows are 
contacting the pressure roller 200 may increase the pressing drawn in FIG . 1 ( so the shafts C2 and C3 may move up and 
pressure applied to the imprint mold 600 , as will be down in such grooves within the first and second guide 
described in detail below . portions 122a and 122b ) . The load roller 300 may be 
As illustrated in FIG . 2 , the pressure roller 200 may have configured to simultaneously perform rotary movement and 

an elongated cylindrical shape in the z - axis direction ( into 60 vertical movements via the groove portions , as will be 
the page of FIG . 1 ) , and the central shaft C1 disposed on described in more detail below with reference to FIGS . 3-4 . 
both ends of the pressure roller 200 may be rotatably The first and second load rollers 310 and 320 may contact 
supported by the first frame 110. The pressure roller 200 may an upper portion of the pressure roller 200 in a longitudinal 
have a cylindrically - shaped body formed of a metal material direction , to exert linear pressure on the upper portion of the 
having durability , e.g. , stainless steel , and a surface of the 65 pressure roller 200 in the longitudinal direction of the 
cylindrical shaped body may be coated with an elastic pressure roller 200. The first and second load rollers 310 and 
material , e.g. , rubber , to uniformly press a surface of the 320 may press the pressure roller 200 , using pressing force 
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exerted by a load of the load roller 300 , rather than applying roller 200. As such , the pressing force applied to the pressure 
a pressing force through an artificial pressure member . roller 200 may vary in accordance with the angle between 

In general , to vary a pressing force of a pressure roller , a the pressure roller 200 and the first and second load rollers 
method of increasing or decreasing mass ( i.e. , pressing 310 and 320 , as will be described in detail below . 
force ) of the pressure roller may include replacing the 5 In detail , when the first and second guide portions 122a 
pressure roller , e.g. , replacing a pressure roller with a and 122b are laterally moved in DR1 and DR2 directions by heavier pressure roller to increase the pressing force . How first and second load roller drivers 420 and 430 , respectively , ever , since an imprinting process should be stopped to the first and second load rollers 310 and 320 may be replace the pressure roller , a delay in the manufacturing 
process may occur . In addition , if the mass of the pressure 10 while contacting the pressure roller 200 , to move to an upper subjected to vertical movements and rotary movement , 
roller is excessively increased to increase the pressing force portion of the pressure roller 200. For example , while the of the pressure roller , deformation of the pressure roller may first load roller 310 moves in the DR1 direction and rolls in occur in a downward direction , thereby concentrating the 
pressing force of the pressure roller in a central region and the DR3 direction , while contacting the surface 201 of the 
causing a non - uniform pressing force . Further , while there 15 pressure roller 200 , the first load roller 310 may be pushed 
may be a method in which an artificial pressure member is upward along the groove portion in the first guide portions 
attached to a central shaft of a pressure roller or a surface of 122a to a higher position relative to the pressure roller 200 , 
a pressure roller to provide a pressing force , it may be thereby changing an angle between the first load roller 310 
difficult to provide a uniform pressing force , since the and the pressure roller 200. As such , the varying angle 
pressing force may be concentrated in a region to which the 20 between the first load roller 310 and the pressure roller 200 
pressure member is attached . changes the vertical component of the pressing force applied 

In contrast , according to example embodiments , since the by the load roller 310 to the pressure roller 200 , which in 
pressure roller 200 is pressed by its own weight and that of turn , changes a total pressing force applied by the load roller 
the load roller 300 , deformation due to an increase in mass 310 and the pressure roller 200 on the imprint mold 600 . 
of the pressure roller may be prevented , and a uniform 25 Operation of the second load roller 320 is similar to that of 
pressing force may be provided . e.g. , as compared with an the first load roller 310 and , therefore , will not be described 
attached artificial pressure member . In addition , since the separately . 
pressing force of the pressure roller 200 may be varied by In an example embodiment , surfaces 311 and 321 of the 
adjusting an angle formed by the load roller 300 and the first and second load rollers 310 and 320 may be formed of 
pressure roller 200 , as will be discussed with respect to 30 stainless steel , and the surface 201 of the pressure roller 200 
FIGS . 3-4 below , there is no need to replace the pressure may be coated with rubber . Thus , the first and second load 
roller . Thus , a delay of the manufacturing process may be rollers 310 and 320 may move in DR3 and DR4 directions 
prevented . without sliding on the surface of the pressure roller 200. As 

Referring back to FIG . 2 , the load roller 300 , e.g. , each of described above , the first and second load rollers 310 and 
the first and second load rollers 310 and 320 , and the 35 320 may apply a pressing force exerted by a load , to the 
pressure roller 200 may have the same length W1 . There- pressure roller 200 , according to movements of the first and 
fore , a uniform pressing force of the load roller 300 may be second guide portions 122a and 122b . Thus , the pressure 
applied to a portion of thereof contacting the pressure roller roller 200 may provide a combined pressing force exerted by 
200. For example , when the load roller 300 includes the first a load of the pressure roller 200 and loads of the first and 
and second load rollers 310 and 320 , the first and second 40 second load rollers 310 and 320 . 
load rollers 310 and 320 may have the same length W1 , such FIG . 4 is a view of a range in which the first and second 
that the first and second load rollers 310 and 320 may load rollers 310 and 320 may move relative to the pressure 
provide uniform pressing force to the pressure roller 200 on roller 200. The first and second load rollers 310 and 320 may 
both sides thereof , e.g. , symmetrically . move between positions 310a and 320a thereof in contact 
As illustrated in FIG . 1 , each of diameters D2 and D3 of 45 with a side surface of the pressure roller 200 and positions 

the first and second load rollers 310 and 320 may be the 310b and 320b in which the first and second load rollers 310 
same as a diameter D1 of the pressure roller 200 , but is not and 320 meet each other , respectively . For example , posi 
limited thereto . For example , the first and second load rollers tions 310a and 320a may refer to positions where the first 
310 and 320 , and the pressure roller 200 , may have different and second load rollers 310 and 320 and the pressure roller 
diameters . In another example , the first and second load 50 200 are all positioned on a same flat surface , while contact 
rollers 310 and 320 may have diameters D2 and D3 the same ing each other . For example , positions 310b and 320b may 
as each other , respectively , but the diameters thereof are not refer to positions where the first and second load rollers 310 
limited thereto . In example embodiments , the first and and 320 contact each other while contacting a top of the 
second load rollers 310 and 320 may be configured to have pressure roller 200. RG1 refers to a trace of a range in which 
different diameters . 55 the central shaft C2 of the first load roller 310 may move , 

Adjustment of the pressing force of the imprinting appa- and RG2 refers to a trace of a range in which the central shaft 
ratus 1 will be described hereinafter with reference to FIGS . C3 of the second load roller 320 may move . 
3-4 . For example , when the first and second load rollers 310 

Referring to FIGS . 3 and 4 , as the first and second guide and 320 are in contact with a side surface of the pressure 
portions 122a and 122b are laterally moved ( illustrated by 60 roller 200 ( i.e. , positions 310a and 320a ) , the first and 
arrows in directions DR1 and DR2 ) , the first and second load second load rollers 310 and 320 may not apply a pressing 
rollers 310 and 320 may contact a surface 201 of the force to the pressure roller 200. When the first and second 
pressure roller 200. For example , as the first and second load rollers 310 and 320 contact each other ( i.e. , positions 
guide portions 122a and 122b continue a lateral movement 3106 and 320b ) , the first and second load rollers 310 and 320 
toward each other , the first and second load rollers 310 and 65 and the pressure roller 200 may all be in contact with one 
320 may continue simultaneous lateral and upward vertical another , such that the pressure roller 200 may not rotate , 
movements , while contacting the surface 201 of the pressure which will be described with reference to an included - angle 
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formed by the central shaft C1 of the pressure roller 200 , and to 90 ° , the total pressing force Ft of the pressure roller 200 
the central shafts C2 and C3 of the first and second load is changed . It can be appreciated that , as the included - angles 
rollers 310 and 320 . 0 , and 02 decrease , the entirety of the masses of the first and 

Angles , formed by a straight line O passing through the second load rollers 310 and 320 may be transferred to the 
central shaft C1 of the pressure roller 200 along a normal 5 pressure roller 200 as is , and thus , the total pressing force FT 
direction to direction A and respective virtual straight lines increases . In addition , it can be seen that the first and second 
L1 and L2 , connecting the central shafts C2 and C3 of the included - angles , and 0 ,, and the total pressing force F 
first and second load rollers 310 and 320 to the central shaft have a linearly decreasing correlation therebetween . 
C1 of the pressure roller 200 , respectively , may be defined For example , when correlation data obtained by digitizing 
as first and second included - angles 01 , and 02 , respectively . 10 such correlation is stored in the controller 500 and a user 
The central shafts C2 and C3 of the first and second load inputs a pressing force required for an imprinting process , 
rollers 310 and 320 may be moved within ranges of positions the controller 500 may control the first and second load 
CL1 and CL2 , in which the first and second load rollers 310 roller drivers 420 and 430 , based on the stored correlation 
and 320 contact a side surface of the pressure roller 200 , and data . Thus , the first and second guide portions 122a and 
positions CH1 and CH2 , in which the first and second load 15 122b connected to the first and second load roller drivers 420 
rollers 310 and 320 contact each other , respectively . Thus , and 430 may move to adjust the first and second included 
the central shafts C2 and C3 of the first and second load angles , and O2 formed by the first and second load rollers 
rollers 310 and 320 may move within a range in which the 310 and 320 and the pressure roller 200 to provide the 
first and second included - angles 0 , and 02 satisfy required pressing force the desired imprinting process . 
0 , < 0 , < 90 ° and 02 < 02-90 ° , respectively . The first and sec- 20 With reference to FIG . 1 , the driving unit 400 may include 
ond guide portions 122a and 122b moving the first and the pressure roller driver 410 moving the first frame 110 in 
second load rollers 310 and 320 may allow the central shafts the vertical direction , and the first and second load roller 
C2 and C3 of the first and second load rollers 310 and 320 drivers 420 and 430 laterally moving the guide portions 
to be movable in the ranges of 0 , ' < 0 , < 90 ° and 02 ' < 02 < 90 ° , 122a and 122b of the first and second load rollers 310 and 
respectively . W2 and W3 of FIG . 4 respectively refer to 25 320. The driving unit 400 may be disposed on the support 
ranges in which the first and second load rollers 310 and 320 portion 121 of the second frame 120. Operations of the 
may apply a pressing force to the pressure roller 200 and the driving unit 400 may be controlled by the controller 500 . 
first and second guide portions 122a and 122b may move The driving unit 400 may be configured as a linear actuator , 
laterally within a range in which the pressure roller 200 may but is not limited thereto . For example , the driving unit 400 
rotate . 30 may be configured to be driven by a combination ball screw 

Next , with reference to FIG . 5 , a magnitude of the and stepping motor mechanism . 
pressing force applied to the pressure roller 200 depending The controller 500 may control the driving unit 400 to 
on magnitudes of the first and second included - angles , and control the first and second included - angles 0 , and 02 
0 , will be described below . formed by the first and second load rollers 310 and 320 and 
A total amount of a pressing force F7 , applied by the 35 the pressure roller 200. The controller 500 may include , e.g. , 

pressure roller 200 , may correspond to a resultant force of a a central processing unit ( CPU ) configuring a body of the 
pressing force exerted by a load of the pressure roller 200 controller , a read only memory ( ROM ) in which data 
and pressing forces F and F2 applied by loads of the first and required for processing operations performed by the CPU is 
second load rollers 310 and 320. Among the pressing forces , stored , a random access memory ( RAM ) including a 
the pressing force exerted by the load of the pressure roller 40 memory region used for various data processing performed 
200 may be represented by a product of mass M , of the by CPU , and the like , and a data storage , e.g. , a hard disk 
pressure roller 200 and gravitational acceleration ( g ) . The ( HDD ) , a memory , or the like , in which various types of data 
pressing forces F1 and F2 applied by the loads of the first or a program to control respective portions by the CPU are 
and second load rollers 310 and 320 may be represented by stored . In addition , the controller 500 may include an input 
products of masses M , and Mz of the first and second load 45 device inputting data to the controller 500 by a user . 
rollers 310 and 320 , gravitational acceleration ( g ) and cosine The controller 500 may store or read the above - described 
values cos 0 , and cos 0 , of included - angles , respectively . correlation data in or from the data storage , based on a 
Thus , the total pressing force Fq may be represented by predetermined program read from the data storage . In addi 
Equation 1 below . tion , for example , when a user inputs pressing force required 

50 for an imprinting process through the input device , the Fr = M1g + M2g cos Oj + M3g cos 02 Equation 1 driving unit 400 may be controlled , based on the correlation 
Thus , by adjusting the first and second included - angles , data stored in the data storage , thereby adjusting the first and 

and 0 formed by the central shafts C2 and C3 of the first and second included - angles 0 , and 62 formed by the first and 
second load rollers 310 and 320 and the central shaft C1 of second load rollers 310 and 320 and the pressure roller 200 . 
the pressure roller 200 , the total pressing force F7 applied by 55 In a modified example , as illustrated in FIG . 7 , an 
the pressure roller 200 may be changed . Accordingly , by additional pressure member 312 , e.g. , a pressurizing cylin 
moving the first and second load rollers 310 and 320 along der , may also be attached to the central shaft C2 of the load 
the pressure roller 200 , the total pressing force applied to the roller 310 , to increase a pressing force exerted by the load 
imprint mold 600 by the combined pressing force of the first roller 310. Although FIG . 7 illustrates a case in which the 
and second load rollers 310 and 320 and the pressure roller 60 additional pressure member 312 is attached to the first load 
200 may be easily adjusted , without replacing the imprinting roller 310 , the present disclosure is not limited thereto . The 
apparatus to change the pressing force applied to an imprint additional pressure member 312 may also respectively be 
mold in an imprinting process . installed on the first and second pressure rollers 310 and 320 . 

FIG . 6 illustrates that when a mass of the pressure roller For example , when the pressure member 312 is attached to 
200 is 10 kg and masses of the first and second load rollers 65 the central shaft C2 of the load roller 310 , since the pressing 
310 and 320 are respectively 10 kg , as the first and second force of the pressure member 312 may be applied to the 
included - angles 0 , and O2 are respectively changed from 30 ° pressure roller 200 via the load roller 310 , imbalance of the 
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pressing force may be reduced as compared with a case in What is claimed is : 
which a pressure member is attached directly to a pressure 1. An imprinting apparatus , comprising : 
roller . a first frame above an imprint mold , the first frame being 

In another modified example , as illustrated in FIG . 8 , the movable in a single direction along the imprint mold ; 
load roller is provided as a single load roller . Configurations 5 a pressure roller rotatably supported on a first end of the 
other than the load roller are similar to those of the imprint first frame ; 
ing apparatus 1 described above with reference to FIG . 1 , a second frame including : 
and thus , only movement of the load roller in contact with a support portion coupled to a second end of the first an upper portion of the pressure roller will be described frame , and below . at least one guide portion coupled to the support portion Referring to FIG . 8 , a structure in which one load roller to be laterally movable ; 330 presses the pressure roller 200 may be employed . Thus , 
in this case , since the load roller 330 may move within a at least one load roller supported by the at least one guide 

of CL3 to CL4 before a central shaft C4 of the load portion , the at least one load roller being movable in a range 
roller 330 becomes horizontal with respect to a central shaft 15 vertical direction while being rotatable and contacting 
C1 of the pressure roller 200 , the movement range of the one a surface of the pressure roller on an upper portion of 
load roller 330 may be extended , e.g. , as compared with the the pressure roller according to a lateral movement of 
embodiment of FIG . 1. For example , when included - angles the at least one guide portion , the at least one load roller 
03 of the load roller 330 and the pressure roller 200 are the the pressure roller by force exerted by a load 
same as each other , even when the central shaft C4 of the 20 of the at least one load roller ; and 
load roller 330 is disposed in either of a forward range RG3a a driving unit on the support portion to laterally move the 
and a rearward range RG3b with respect to the single at least one guide portion in the single direction , the at 
direction A , the same degree of pressing force may be least one guide portion being moveable independently 
applied . Thus , the arrangement of the load roller 330 may be of the first frame to vary a distance between the at least 
appropriately changed depending on locations of installa- 25 one guide portion and the first frame . 
tion . 2. The imprinting apparatus as claimed in claim 1 , 

In FIG . 8 , the number of load rollers is reduced , as wherein the pressure roller and the at least one load roller are 
compared to that of the embodiment of FIG . 1. Although the arranged in parallel to each other in a direction perpendicu 
amount of pressing force applied to the pressure roller 200 lar to the single direction , the pressure roller and the at least 
may be reduced in FIG . 8 as compared to that in FIG . 1 ( due 30 one load roller having a same length in the direction per 
to the reduced number of load rollers ) , manufacturing costs pendicular to the single direction . 
may be reduced , as compared with those of FIG . 1. Further , 3. The imprinting apparatus as claimed in claim 1 , 
as the number of the load roller 330 is reduced , a space wherein the at least one load roller includes a first load roller 
occupied by the imprinting apparatus may be reduced . and a second load roller , the first load roller and the second 
By way of summation and review , as display devices arc 35 load roller being arranged in parallel to each other in a 

diversified , there is a need to diversify the pressing force direction perpendicular to the single direction . 
applied to a stamp in a nanoimprint lithography method in 4. The imprinting apparatus as claimed in claim 3 , 
accordance with the size of the display device to be manu- wherein the pressure roller is between the first load roller 
factured . However , there has been a problem in such a case , and the second load roller , the pressure roller being in 
in that an imprinting apparatus should be replaced to change 40 contact with the first load roller and the second load roller in 
the pressing force of an imprinting process . a longitudinal direction . 

In contrast , according to an aspect of the present disclo- 5. The imprinting apparatus as claimed in claim 3 , 
sure , an imprinting apparatus capable of varying the press- wherein the first load roller and the second load roller have 
ing force without replacing a pressure roller is provided . a same diameter and a same mass . 
That is , as set forth above , an imprinting apparatus accord- 45 6. The imprinting apparatus as claimed in claim 3 , 
ing to an example embodiment may employ a load roller wherein : 
capable of , e.g. , continuously , varying an angle of contact the at least one guide portion includes a first guide portion 
with a pressure roller , to vary a pressing force and to provide and a second guide portion coupled to the first load 
a uniform pressure force according to the size of an object roller and the second load roller , respectively , and 
and the characteristics of the imprint material , without 50 the first and second guide portions are separated and 
replacing the pressure roller . Thus , the time required for a spaced apart from each other , the first and second guide 
change in pressing force of an imprinting apparatus may be portions being moveable laterally toward each other 
reduced . along the support portion . 

Example embodiments have been disclosed herein , and 7. The imprinting apparatus as claimed in claim 6 , 
although specific terms are employed , they are used and are 55 wherein : 
to be interpreted in a generic and descriptive sense only and each of the first guide portion and the second guide 
not for purpose of limitation . In some instances , as would be portion includes a groove along the vertical direction , 
apparent to one of ordinary skill in the art as of the filing of and 
the present application , features , characteristics , and / or ele- the first load roller and the second load roller are move 
ments described in connection with a particular embodiment 60 able in the vertical direction along a respective groove 
may be used singly or in combination with features , char- while maintaining contact with the pressure roller . 
acteristics , and / or elements described in connection with 8. The imprinting apparatus as claimed in claim 7 , 
other embodiments unless otherwise specifically indicated . wherein the first guide portion and the second guide portion 
Accordingly , it will be understood by those of skill in the art are at opposite ends of the first frame in the single direction . 
that various changes in form and details may be made 65 9. The imprinting apparatus as claimed in claim 1 , 
without departing from the spirit and scope of the present wherein the first frame is vertically movable in a direction 
invention as set forth in the following claims . perpendicular to the single direction . 
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10. The imprinting apparatus as claimed in claim 1 , a second frame including a support portion coupled to the 
wherein surface of the pressure roller includes a material first frame , and at least one guide portion coupled to the 
different from a material of a surface of the at least one load support portion , the at least one guide portion being 
roller . laterally movable toward the first frame in the single 

direction on the support portion ; 11. The imprinting apparatus as claimed in claim 1 , 5 a driving unit on the support portion , to laterally move the further comprising a pressure member coupled to a central at least one guide portion in the single direction ; shaft of the at least one load roller . a controller to control the driving unit ; and 12. An imprinting apparatus , comprising : at least one load roller rotatably supported on the at least 
a first frame above an imprint mold , the first frame being one guide portion while contacting the pressure roller 
moveable in a single direction along the imprint mold ; on an upper portion of the pressure roller to press the 

a pressure roller rotatably supported on the first frame to pressure roller by force exerted by a load of the at least 
press the imprint mold as the first frame moves ; one load roller , the at least one load roller changing a 

a second frame coupled to the first frame , the second pressing force applied to the imprint mold by the 
frame being laterally movable ; and pressure roller , while moving along a surface of the 

at least one load roller rotatably supported by the second pressure roller as the at least one guide portion is 
frame , while contacting the pressure roller on an upper moved laterally in response to a driving signal of the 

controller . portion of the pressure roller to press the 
by force exerted by a load of the at least one load roller , 15. The imprinting apparatus as claimed in claim 14 , 

wherein the controller further includes a data storage to store the at least one load roller having a central shaft 
deviating from a central shaft of the pressure roller in data of correlation between an included angle , formed by a 
a vertical direction perpendicular to the single direc first virtual straight line in a direction perpendicular to the 
tion , and moving in the vertical direction while being in single direction and by a second virtual straight line con 
contact with a surface of the pressure roller according necting a central shaft of the at least one load roller to a 
to a lateral movement of the second frame , central shaft of the pressure roller , and a pressing force 

formed as the wherein the second frame includes a support portion pressure roller pressed by the at least one load 
coupled to the first frame , and at least one guide portion roller presses the imprint mold , and determines the included 
coupled to the support portion , the at least one guide angle corresponding to the pressing force to be applied to the 
portion being laterally movable in the single direction imprint mold , with reference to the data of correlation . 
along the support portion independently of the first 30 wherein the pressure roller and the at least one load roller are 16. The imprinting apparatus as claimed in claim 14 , 
frame . 

13. The imprinting apparatus as claimed in claim 12 , arranged in parallel to each other in a direction perpendicu 
wherein the at least one load roller is rotatably coupled to lar to the single direction . 
one end of the at least one guide portion . 17. The imprinting apparatus as claimed in claim 16 , 

wherein the at least one load roller includes a first load roller 14. An imprinting apparatus , comprising : and a second load roller , the first and second load rollers a first frame above an imprint mold , the first frame being 
moveable in a single direction along the imprint mold ; have a same diameter , and included angles of the first and 

second load rollers are identical to each other . a pressure roller rotatably supported on the first frame to 
press the imprint mold as the first frame moves ; 
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